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© Improved fuel injection valve arrangement for a 
so-called dual fuel engine operated using two types 
of fuel, comprising a valve housing (2), which in- 
cludes at least one nozzle orifce (5) opening into a 
combustion chamber of a cylinder in the dual fuel 
engine and which further includes first valve means 
for gaseous fuel and, independently controllable 
thereof, second valve means for a pre-injection fuel 
used for ignition of the gaseous fuel. The valve 
means for the gaseous fuel comprises an axially 
movable, cylindrical, substantially hollow valve mem- 
ber (3), the mantle surface of which is sealed to the 
valve housing (2), at least at the end part thereof 
located adjacent to the combustion chamber of the 
cylinder, and inside of which there is a separate 
valve means (7; 8) for the pre-injection fuel. Said end 
part of the valve member (3) is arranged to control 
the supply of gaseous fuel from inside the valve 
member (3) into said at least one nozzle orifice (5), 
said end part being designed to exhibit two sealing 
surfaces (10a, 10b) placed on opposite sides, in the 
moving direction of the valve member (3), of said at 
least one nozzle orifice (5) and arranged to co- 
operate with corresponding surfaces (11a, 11b) pro- 
vided on the valve housing (2). 
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by means of which the injection valves are sup- 
ported to the block of the engine (also not shown). 

Reference 2 in each Figure indicates a valve 
housing for the injection valve for the gaseous fuel, 
which is provided with a number of nozzle orifices 
5 opening into a combustion chamber in the en- 
gine. Inside the valve housing 2 there is an axially 
movable valve member 3, which is sealed with 
lubrication oil to the valve housing 2 and which, for 
its part, encloses a valve means for the pre-injec- 
tion fuel. This valve means includes a further valve 
housing 7, and inside it, an axially movable valve 
member 8, which controls supply of the pre-injec- 
tion fuel from a space provided between the further 
valve housing 7 and the valve member 8 through 
nozzle orifices 9 of the valve member 8 into a 
cylinder of the engine for ignition of the gaseous 
fuel. 

Figure 1 also shows a lubrication oil groove 13, 
into which lubrication oil is fed at high pressure to 
flow into a clearance 6 provided between the valve 
housing 2 and the valve member 3 in order to 
decrease friction and at the same time to prevent 
combustion gases from penetrating into said clear- 
ance 6 through the nozzle orifices 5. Cylindrical oil 
grooves 14 and 15 accumulate and spread the 
lubrication oil around the valve member 3, which is 
led away through the last-mentioned oil groove 15 
into a channel 16 connected to it. 

The end part of the valve member 3 located 
adjacent to the combustion chamber is formed so 
as to comprise two sealing surfaces 10a and 10b 
(see Figure 2) located on either side of the nozzle 
orifices 5 in the moving direction of the valve 
member 3 within the housing 2 and which are in 
co-operation with corresponding sealing surfaces 
11a and 11b on the valve housing 2. By means of 
the sealing surfaces 10a and 11a, the valve mem- 
ber 3 controls supply of the gaseous fuel from a 
space 4 provided between the further valve hous- 
ing 7 and the valve member 3 through the nozzle 
orifices 5 into the combustion chamber of the cyl- 
inder. 

When the engine is running under partial load 
only using diesel fuel fed through the valve 7, 8 or 
possibly through an entirely separate valve which is 
in connection with the combustion chamber of the 
cylinder, the pressures inside the engine cylinder 
are at a considerably lower level. As a conse- 
quence the lubrication oil fed at high pressure into 
the .clearance 6 between the valve housing 2 and 
the valve member 3 tends to flow into the nozzle 
orifices 5, where it can form carbon residue and 
may entirely clog up the nozzle orifices 5. This is 
eliminated by means of the sealing surfaces 10b 
and 11b. 

Figure 3 shows how the sealing surfaces 10a 
and 10b on the mantle surface of the valve mem- 



ber 3 and the sealing surfaces 11a and 11b pro- 
vided on the valve housing 2 arranged in co-opera- 
tion therewith have a slightly different semi-cone 
angle so that when the valve is closed, the sealing 

s surfaces 10a and 11a, which are closer to the 
combustion chamber of the cylinder, are subject to 
a higher surface pressure than the more remote 
sealing surfaces 10b, 11b. In this way it is possible 
to provide a precise supply of the gaseous fuel, the 

10 sealing surfaces otherwise remaining tight. This 
does not, however, have any essential effect on the 
function of the sealing surfaces 10b and 11b, be- 
cause the sealing oil naturally is considerably thic- 
ker than the gaseous fuel. The difference of semi- 

15 cone angles of the sealing surfaces (marked with a 
in Figure 3) may be, for example, from 1 • to 2* . 

The material from which one of the members 
2, 3 is constructed is softer than the material from 
which the other member is constructed whereby 

20 the softer material deforms within the range of 
elastic deformation to ensure that operational tight- 
ness of the sealing surfaces 10a, 11a is secured. 

The invention is not to be construed as being 
limited to the embodiment illustrated since several 

25 modifications are feasible within the scope of the 
following patent claims. 

Claims 

30 1. An improved fuel injection valve arrangement 
for a dual fuel engine operated using two types 
of fuel, comprising a valve housing (2), which 
includes at least one nozzle orifice (5) opening 
into a combustion chamber of a cylinder in the 

35 dual fuel engine and which further includes 
first valve means (2, 3) for gaseous fuel and, 
independently controllable thereof, second 
valve means (7, 8) for pre-injection fuel used 
for ignition of the gaseous fuel, whereby the 

40 valve means for the gaseous fuel comprises an 
axially movable, cylindrical, substantially hol- 
low valve member (3), the mantle surface of 
which is sealed to the valve housing (2), at 
least at the end part thereof located adjacent 

45 to the combustion chamber of the cylinder, 
and inside of which there is the second sepa- 
rate valve means (7, 8) for the pre-injection 
fuel, characterised in that said end part of said 
valve member (3) is arranged to control the 

so supply of the gaseous fuel from inside the 
valve member (3) into said at least one nozzle 
orifice (5), said end part being designed to 
exhibit two sealing surfaces (10a, 10b) placed 
on opposite sides of said at least one nozzle 

55 orifice (5) in the moving direction of the valve 

member (3) and arranged to cooperate with 
corresponding sealing surfaces (11a, 11b) pro- 
vided on the valve housing (2). 
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2. An injection valve arrangement according to 
claim 1, characterised in that the sealing sur- 
faces (10a, 11a) which are closer to the com- 
bustion chamber of the cylinder control supply 

of the gaseous fuel and the more remote seal- s 
ing surfaces (10b, 11b) prevent a clearance (6) 
between the valve member (3) and the valve 
housing (2) coming into communication with 
the combustion chamber of the cylinder. 

10 

3. An injection valve arrangement according to 
claim 1 or claim 2, characterised in that said 
sealing surfaces (10a, 10b; 11a, 11b) are 
frusto-conical in form. 

15 

4. An injection valve arrangement according to 
claim 3, characterised in that the sealing sur- 
faces (10a, 10b) on the valve member (3) and 
the sealing surfaces (11a, 11b) on the valve 
housing (2) co-operating therewith have a 20 
slightly different semi-cone angle causing a 
higher surface pressure to appear at the seal- 
ing surfaces (10a, 11a) located closer to the 
combustion chamber of the cylinder than ap- 
pears at the more remote sealing surfaces 25 
(10b, 11b) when the valve is closed. 

5. An injection valve arrangement according to 
claim 4, characterized in that the semi-cone 
angle of the surfaces (10a, 11a) located closer 30 
to the combustion chamber is between 1 • and 

2* greater than the semi-cone angle of the 
more remote sealing surfaces (10b, 11b). 

6. An injection valve arrangement according to 35 
claim 4 or claim 5, characterised in that the 
material from which one of the members (2, 3) 

is constructed is softer than the material from 
which the other member is constructed where- 
by said one member deforms within the range 40 
of elastic deformation to ensure that operation- 
al tightness of the sealing surfaces (10a, 11a) 
is secured. 

7. A dual fuel engine characterised in that it in- 45 
corporates a fuel injection valve arrangement 

as claimed in any one preceding claim. 
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The invention relates to a fuel injection valve 
arrangement according to the preamble of claim 1 
and to an engine using such a valve arrangement. 

When using gaseous fuel in internal combus- 
tion engines the gaseous fuel is injected according 
to one concept especially in diesel engines, di- 
rectly into the combustion chamber of the engine 
cylinder. Due to the high ignition temperature of 
the gas used, e.g. metan, the ignition of gaseous 
fuel is accomplished by pre-injection of some more 
easily combustible fuel, e.g. diesel oil. This type of 
engine is called a dual fuel engine. 

In dual fuel engines the fuel injection is with 
advantage accomplished using a combined injec- 
tion valve structure, where the valve housing con- 
tains axially concentric, independently controllable 
valve means for gaseous fuel as well as for the 
pre-injection fuel used for ignition of the gaseous 
fuel. Thereby the valve means for the gaseous fuel 
may include an axially movable, cylindrical, sub- 
stantially hollow valve member, inside of which 
there is a separate valve means for the pre-injec- 
tion fuel. In order to decrease friction and due to 
the fact that combustion gases tend to penetrate 
from the combustion chamber of the cylinder into 
the clearance between the said valve member and 
the valve housing, the mantle surface of the valve 
member is sealed to the valve housing by means 
of high pressure lubrication oil. However, if the 
engine is operated using diesel oil only, which may 
occur when the engine is operated under a low 
load, e.g. when starting and stopping the engine, 
the high pressure lubrication oil may flow into the 
nozzle orifices intended for the gaseous fuel, which 
consequently may clog up completely with carbon 
residue. No matter when the switch over to operat- 
ing the engine again with gaseous fuel occurs, the 
relatively lower gas pressures prevailing in these 
circumstances are not sufficient to reopen the 
clogged nozzle orifices, and a difficult and time- 
consuming clearing of the orifices is required. If, on 
the other hand, the supply of lubrication oil is cut 
off or its pressure is reduced, combustion gases 
are free to penetrate into the clearance between 
the valve member and the valve housing to cause 
damage. 

An aim of the invention is to provide a new, 
improved fuel injection valve arrangement for a 
dual fuel engine operating with two types of fuel by 
means of which the drawbacks described above 
are at least eased and preferably eliminated. 

This aim of the invention can be met with an 
arrangement in accordance with the invention ac- 
cording to which the end part of said valve member 
located adjacent to the combustion chamber of the 
cylinder is arranged to control the supply of the 
gaseous fuel from inside the valve member into 
said at least one nozzle orifice, said end part being 



designed to exhibit two sealing surfaces placed on 
opposite sides of said at least one nozzle orifice, in 
the moving direction of the valve member, and 
arranged to cooperate with corresponding sealing 

5 surfaces provided on the valve housing. Thus, 
there are first sealing surfaces provided to function 
as a valve controlling supply of the gaseous fuel, 
and second sealing surfaces correspondingly pro- 
vided, on the one hand, to prevent the combustion 

w gases from penetrating into the clearance between 
the valve member and the valve housing and, on 
the other hand, to prevent lubrication oil, fed under 
pressure into this clearance from flowing into the 
nozzle orifices for gaseous fuel under different op- 

15 erating conditions of the dual fuel engine. 

In practice, the sealing surfaces located closer 
to the combustion chamber of the cylinder control 
supply of the gaseous fuel and the outer sealing 
surfaces prevent the clearance between the valve 

20 member and the valve housing coming into com- 
munication with the combustion chamber of the 
cylinder. 

The sealing surfaces are with advantage con- 
structed to be frusto-conical. By this means it is 

25 possible to arrange a slightly different cone angle 
for the sealing surfaces in the valve member and 
the sealing surfaces in the valve housing cooperat- 
ing therewith so that when the valve is closed a 
higher surface pressure appears against the seal- 

30 ing surfaces located closer to said combustion 
chamber of the cylinder. This arrangement can 
secure precise operation of the gaseous fuel sup- 
ply system and provides, nevertheless, in practice, 
sufficient disconnection of said clearance from the 

35 combustion chamber of the cylinder, to prevent the 
lubrication oil from flowing into the nozzle orifices. 
Naturally it is also possible, if desired, to affect the 
function of the sealing surfaces by selecting the 
respective materials from which they are construct- 

40 ed such that the material of the sealing surfaces in 
either member is softer and deforms within the 
range of elastic deformation, whereby operational 
tightness of all the sealing surfaces can be se- 
cured. 

45 The invention will now be further described, by 
way of example, with reference to the accompany- 
ing drawings, in which 

Figure 1 shows, in cross-section, a valve ar- 
rangement according to the invention, 
so Figure 2 is an enlarged view of the area within 
the circle A of Figure 1 , and 
Figure 3 is a further enlarged view of the sealing 
surfaces of the valve member. 
The reference 1 in Figure 1 indicates a sup- 
55 port, which encloses valve means for injecting gas- 
eous fuel into an engine cylinder (not shown), on 
the one hand, and for pre-injection fuel used for 
ignition of the gaseous fuel, on the other hand, and 
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Description 

The invention relates to a fuel injection valve 
arrangement according to the preamble of claim 1 
and to an engine using such a valve arrangement 

When using gaseous fuel in internal combus- 
tion engines the gaseous fuel is injected according 
to one concept, especially in diesel engines, di- 
rectly into the combustion chamber of the engine 
cylinder. Due to the high ignition temperature of 
the gas used, e.g. metan, the ignition of gaseous 
fuel is accomplished by pre-injection of some more 
easily combustible fuel, e.g. diesel oil. This type of 
engine is called a dual fuel engine. 

In dual fuel engines the fuel injection is with 
advantage accomplished using a combined injec- 
tion valve structure, where the valve housing con- 
tains axially concentric, independently controllable 
valve means for gaseous fuel as well as for the 
pre-injection fuel used for ignition of the gaseous 
fuel. Thereby the valve means for the gaseous fuel 
may include an axially movable, cylindrical, sub- 
stantially hollow valve member, inside of which 
there is a separate valve means for the pre-injec- 
tion fuel. In order to decrease friction and due to 
the fact that combustion gases tend to penetrate 
from the combustion chamber of the cylinder into 
the clearance between the said valve member and 
the valve housing, the mantle surface of the valve 
member is sealed to the valve housing by means 
of high pressure lubrication oil. However, if the 
engine is operated using diesel oil only, which may 
occur when the engine is operated under a low 
load, e.g. when starting and stopping the engine, 
the high pressure lubrication oil may flow into the 
nozzle orifices intended for the gaseous fuel, which 
consequently may clog up completely with carbon 
residue. No matter when the switch over to operat- 
ing the engine again with gaseous fuel occurs, the 
relatively lower gas pressures prevailing in these 
circumstances are not sufficient to reopen the 
clogged nozzle orifices, and a difficult and time- 
consuming clearing of the orifices is required. If, on 
the other hand, the supply of lubrication oil is cut 
off or its pressure is reduced, combustion gases 
are free to penetrate into the clearance between 
the valve member and the valve housing to cause 
damage. 

An aim of the invention is to provide a new, 
improved fuel injection valve arrangement for a 
dual fuel engine operating with two types of fuel by 
means of which the drawbacks described above 
are at least eased and preferably eliminated. 

This aim of the invention can be met with an 
arrangement in accordance with the invention ac- 
cording to which the end part of said valve member 
located adjacent to the combustion chamber of the 
cylinder is arranged to control the supply of the 



gaseous fuel from inside the valve member into 
said at least one nozzle orifice, said end part being 
designed to exhibit two sealing surfaces placed on 
opposite sides of said at least one nozzle orifice, in 

s the moving direction of the valve member, and 
arranged to cooperate with corresponding sealing 
surfaces provided on the valve housing. Thus, 
there are first sealing surfaces provided to function 
as a valve controlling supply of the gaseous fuel, 

10 and second sealing surfaces correspondingly pro- 
vided, on the one hand, to prevent the combustion 
gases from penetrating into the clearance between 
the valve member and the valve housing and, on 
the other hand, to prevent lubrication oil, fed under 

/5 pressure into this clearance from flowing into the 
nozzle orifices for gaseous fuel under different op- 
erating conditions of the dual fuel engine. 

In practice, the sealing surfaces located closer 
to the combustion chamber of the cylinder control 

20 supply of the gaseous fuel and the outer sealing 
surfaces prevent the clearance between the valve 
member and the valve housing coming into com- 
munication with the combustion chamber of the 
cylinder. 

25 The sealing surfaces are with advantage con- 
structed to be frusto-conical. By this means it is 
possible to arrange a slightly different cone angle 
for the sealing surfaces in the valve member and 
the sealing surfaces in the valve housing cooperat- 

30 ing therewith so that when the valve is closed a 
higher surface pressure appears against the seal- 
ing surfaces located closer to said combustion 
chamber of the cylinder. This arrangement can 
secure precise operation of the gaseous fuel sup- 

35 ply system and provides, nevertheless, in practice, 
sufficient disconnection of said clearance from the 
combustion chamber of the cylinder, to prevent the 
lubrication oil from flowing into the nozzle orifices. 
Naturally it is also possible, if desired, to affect the 

40 function of the sealing surfaces by selecting the 
respective materials from which they are construct- 
ed such that the material of the sealing surfaces in 
either member is softer and deforms within the 
range of elastic deformation, whereby operational 

45 tightness of all the sealing surfaces can be se- 
cured. 

The invention will now be further described, by 
way of example, with reference to the accompany- 
ing drawings, in which 
so Figure 1 shows, in cross-section, a valve ar- 
rangement according to the invention, 
Figure 2 is an enlarged view of the area within 
the circle A of Figure 1 , and 
Figure 3 is a further enlarged view of the sealing 
55 surfaces of the valve member. 

The reference 1 in Figure 1 indicates a sup- 
port, which encloses valve means for injecting gas- 
eous fuel into an engine cylinder (not shown), on 
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the one hand, and for pre-injection fuel used for 
ignition of the gaseous fuel, on the other hand, and 
by means of which the injection valves are sup- 
ported to the block of the engine (also not shown). 

Reference 2 in each Figure indicates a valve 
housing for the injection valve for the gaseous fuel, 
which is provided with a number of nozzle orifices 
5 opening into a combustion chamber in the en- 
gine. Inside the valve housing 2 there is an axially 
movable valve member 3, which is sealed with 
lubrication oil to the valve housing 2 and which, for 
its part, encloses a valve means for the pre-injec- 
tion fuel. This valve means includes a further valve 
housing 7, and inside it, an axially movable valve 
member 8, which controls supply of the pre-injec- 
tion fuel from a space provided between the further 
valve housing 7 and the valve member 8 through 
nozzle orifices 9 of the valve member 8 into a 
cylinder of the engine for ignition of the gaseous 
fuel. 

Figure 1 also shows a lubrication oil groove 13, 
into which lubrication oil is fed at high pressure to 
flow into a clearance 6 provided between the valve 
housing 2 and the valve member 3 in order to 
decrease friction and at the same time to prevent 
combustion gases from penetrating into said clear- 
ance 6 through the nozzle orifices 5. Cylindrical oil 
grooves 14 and 15 accumulate and spread the 
lubrication oil around the valve member 3, which is 
led away through the last-mentioned oil groove 15 
into a channel 16 connected to it. 

The end part of the valve member 3 located 
adjacent to the combustion chamber is formed so 
as to comprise two sealing surfaces 10a and 10b 
(see Figure 2) located on either side of the nozzle 
orifices 5 in the moving direction of the valve 
member 3 within the housing 2 and which are in 
co-operation with corresponding sealing surfaces 
11a and 11b on the valve housing 2. By means of 
the sealing surfaces 10a and 11a, the valve mem- 
ber 3 controls supply of the gaseous fuel from a 
space 4 provided between the further valve hous- 
ing 7 and the valve member 3 through the nozzle 
orifices 5 into the combustion chamber of the cyl- 
inder. 

When the engine is running under partial load 
only using diesel fuel fed through the valve 7, 8 or 
possibly through an entirely separate valve which is 
in connection with the combustion chamber of the 
cylinder, the pressures inside the engine cylinder 
are at a considerably lower level. As a conse- 
quence the lubrication oil fed at high pressure into 
the clearance 6 between the valve housing 2 and 
the valve member 3 tends to flow into the nozzle 
orifices 5, where it can form carbon residue and 
may entirely clog up the nozzle orifices 5. This is 
eliminated by means of the sealing surfaces 10b 
and 11b. 



Figure 3 shows how the sealing surfaces 10a 
and 10b on the mantle surface of the valve mem- 
ber 3 and the sealing surfaces 11a and 11b pro- 
vided on the valve housing 2 arranged in co-opera- 
s tion therewith have a slightly different semi-cone 
angle so that when the valve is closed, the sealing 
surfaces 10a and 11a, which are closer to the 
combustion chamber of the cylinder, are subject to 
a higher surface pressure than the more remote 
io sealing surfaces 10b, 11b. In this way it is possible 
to provide a precise supply of the gaseous fuel, the 
sealing surfaces otherwise remaining tight This 
does not, however, have any essential effect on the 
function of the sealing surfaces 10b and 11b, he- 
rs cause the sealing oil naturally is considerably thic- 
ker than the gaseous fuel. The difference of semi- 
cone angles of the sealing surfaces (marked with a 
in Figure 3) may be, for example, from 1 • to 2 • . 
The material from which one of the members 
20 2, 3 is constructed is softer than the material from 
which the other member is constructed whereby 
the softer material deforms within the range of 
elastic deformation to ensure that operational tight- 
ness of the sealing surfaces 10a, 11a is secured. 

25 

Claims 

1. An improved fuel injection valve arrangement 
for a dual fuel engine operated using two types 

30 of fuel, comprising a valve housing (2), which 
includes at least one nozzle orifice (5) opening 
into a combustion chamber of a cylinder in the 
dual fuel engine and which further includes 
first valve means (2, 3) for gaseous fuel and, 

35 independently controllable thereof, second 
valve means (7, 8) for pre-injection fuel used 
for ignition of the gaseous fuel, whereby the 
valve means for the gaseous fuel comprises an 
axially movable, cylindrical, substantially hol- 

40 low valve member (3), the mantle surface of 
which is sealed to the valve housing (2), at 
least at the end part thereof located adjacent 
to the combustion chamber of the cylinder, 
and inside of which there is the second sepa- 

45 rate valve means (7, 8) for the pre-injection 

fuel, characterised in that said end part of said 
valve member (3) is arranged to control the 
supply of the gaseous fuel from inside the 
valve member (3) into said at least one nozzle 

so orifice (5), said end part being designed to 
exhibit two sealing surfaces (10a, 10b) placed 
on opposite sides of said at least one nozzle 
orifice (5) in the moving direction of the valve 
member (3) and arranged to cooperate with 

55 corresponding sealing surfaces (11a, 11b) pro- 
vided on the valve housing (2). 
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2L An injection valve arrangement according to 
claim 1, characterised in that the sealing sur- 
faces (10a, 11a) which are closer to the com- 
bustion chamber of the cylinder control supply 
of the gaseous fuel and the more remote seal- 
ing surfaces (10b, 11b) prevent a clearance (6) 
between the valve member (3) and the valve 
housing (2) coming into communication with 
the combustion chamber of the cylinder. 

3b An injection valve arrangement according to 
claim 1 or claim 2, characterised in that said 
sealing surfaces (10a, 10b; 11 a, 11b) are 
frusto-conical in form. 

4. An injection valve arrangement according to 
claim 3, characterised in that the sealing sur- 
faces (10a, 10b) on the valve member (3) and 
the sealing surfaces (11 a, 11b) on the valve 
housing (2) co-operating therewith have a 
slightly different semi-cone angle causing a 
higher surface pressure to appear at the seal- 
ing surfaces (10a, 11a) located closer to the 
combustion chamber of the cylinder than ap- 
pears at the more remote sealing surfaces 
(10b, 1 1 b) when the valve is closed. 

5. An injection valve arrangement according to 
claim 4, characterized in that the semi-cone 
angle of the surfaces (10a, 11a) located closer 
to the combustion chamber is between 1 ■ and 
2* greater than the semi-cone angle of the 
more remote sealing surfaces (10b, 11b). 

6. An injection valve arrangement according to 
claim 4 or claim 5, characterized in that the 
material from which one of the members (2, 3) 
is constructed is softer than the material from 
which the other member is constructed where- 
by said one member deforms within the range 
of elastic deformation to ensure that operation- 
al tightness of the sealing surfaces (10a, 11a) 
is secured. 

7. A dual fuel engine characterized in that it in- 
corporates a fuel injection valve arrangement 
as claimed in any one preceding claim. 

PatentansprUche 

1. Verbesserte Kraftstoffeinspritzventilanordnung 
fUr einen Zweistoffmotor, der unter Verwen- 
dung von zwei Arten von Kraftstoff betrieben 
wird, mrt einem Ventilgehause (2), welches 
mindestens eine DQsenoffnung (5) hat, die in 
eine Brennkammer eines Zylinders im Zwei- 
stoffmotor mUndet und ferner eine erste Ventil- 
einrichtung (2, 3) fUr gasfdrmigen Kraftstoff 



und davon unabhSngig steuerbar, eine zweite 
Ventileinrichtung (7, 8) fOr Voreinspritzkraftstoff 
umfafit welcher zum ZUnden des gasformigen 
Kraftstoffs benutzt wird, wodurch die Ventilein- 

5 richtung fQr den gasformigen Kraftstoff einen 

axial beweglichen, zylindrischen, im wesentli- 
chen hohlen VentilschlieSk6rper (3) aufweist 
dessen Mantelflache gegenUber dem Ventilge- 
hause (2) mindestens in dem Endbereich des- 

w selben, der sich in der Nahe der Brennkammer 
des Zylinders befindet, abgedichtet ist, und in 
dessen Innerem sich eine zweite, gesonderte 
Ventileinrichtung (7, 8) fUr den Voreinspritz- 
kraftstoff befindet, dadurch gekennzeichnet, 

is daB der Endbereich des VerrtilschlieBkorpers 

(3) so angeordnet ist daB er die Zufuhr des 
gasfdrmigen Kraftstoffs aus dem Inneren des 
VerrtilschlieBkorpers (3) in die mindestens eine 
DQsenoffnung (5) steuert, wobei der Endbe- 

20 reich so gestaltet ist, daB er zwei Dichtungsfla- 

chen (10a, 10b) an entgegengesetzten Serten 
der mindestens einen DQsenoffnung (5) in Be- 
wegungsrichtung des VentilschlieBkorpers (3) 
hat die so angeordnet sind, daB sie mit ent- 

25 sprechenden Dichtungsflachen (11a, 11b) am 
Ventilgehause (2) zusammenwirken. 

2. Bnspritzventilanordnung nach Anspruch 1, da- 
durch gekennzeichnet, daB die Dichtungsfla- 

30 chen (10a, 11a), die der Brennkammer des 
Zylinders naher sind, die Zufuhr des gasfdrmi- 
gen Kraftstoffs steuern, und daB die weiter 
entferrrten Dichtungsflachen (10b, 11b) verhin- 
dern, daB ein Zwischenraum (6) zwischen dem 

35 VentilschlieBkorper (3) und dem Ventilgehause 

(2) mit der Brennkammer des Zylinders in Ver- 
bindung gelangt. 

3. Einspritzverrtilanordnung nach Anspruch 1 Oder 
40 2, dadurch gekennzeichnet, daB die Dichtungs- 
flachen (10a, 10b; 11a, 11b) kegelstumpffdrmi- 
ge Gestalt haben. 

4. Bnspritzventilanordnung nach Anspruch 3, da- 
4S durch gekennzeichnet, daB die Dichtungsfla- 
chen (10a, 10b) am Ventilschlieflkorper (3) und 
die damit zusammenwirkenden Dichtungsfla- 
chen (11a, 11b) am Ventilgehause (2) einen 
geringfQgig unterschiedlichen Halbkegelwinkel 

50 haben, der bewirkt, daB ein hoherer Oberfla- 

chendruck an den der Brennkammer des Zy- 
linders naher liegenden Dichtungsflachen (10a, 
11a) erscheint als an den weiter entferrrten 
Dichtungsflachen (10b, 11b), wenn das Ventil 

55 geschlossen ist. 

5. Bnspritzventilanordnung nach Anspruch 4, da- 
durch gekennzeichnet daB der Halbkegelwin- 
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kel der der Brennkammer naher liegenden Ra- 
chen (10a, 11a) zwischen 1 * und 2* grofier ist 
als der Halbkegetwinkel der we iter entfernten 
Dichtungsflachen (10b, 11b). 

6. Einsprrtzventilanordnung nach Anspruch 4 Oder 
5, dadurch gekennzeichnet, daG der Werkstaff , 
aus dem eines der Glieder (2, 3) gebaut ist, 
weicher ist als der Werkstoff, aus dem das 
andere Glied gebaut ist, wodurch sich das eine 
Glied innerhalb des Bereichs elastischer Ver- 
formung verformt, urn sicherzustellen, dafl die 
betriebsmaSige Dichtheit der Dichtungsflachen 
(10a, 11a) gewahrteistet ist 

7. Zweistoffmotor, dadurch gekennzeichnet, daB 
er eine Kraftstoffeinspritzventilanordnung ge- 
maB einem der vorhergehenden AnsprQche 
enthalt. 

Revendlcatlons 

1. Un agencement perfection^ de vanne d' injec- 
tion de carburant pour un moteur k deux car- 
burants qui fonctionne en utilisant deux types 
de carburants, comprenant un carter (2) de 
vanne qui inclut au moins un orifice (5) de 
buse s'ouvrant dans une chambre de combus- 
tion d'un cylindre du moteur k deux carburants 
et qui inclut en outre un premier moyen de 
vanne (2, 3) pour un carburant gazeux et un 
deuxifcme moyen de vanne (7, 8), reglable 
independamment du precedent, pour un carbu- 
rant de projection utilise pour I'allumage du 
carburant gazeux, le moyen de vanne du car- 
burant gazeux comprenant un Element de van- 
ne sensiblement creux, cylindrique, mobile 
axialement (3) dont la surface d'enveloppe est 
raccordee de fagon etanche au carter (2) de 
vanne, au moins k sa partie d'extremrte qui est 
situee prds de la chambre de combustion du 
cylindre et h Tinterieur de laquelle il existe un 
deuxi&me moyen separe de vanne (7, 8) pour 
le carburant de preinjection, caracterise en ce 
que ladite partie d'extremrte dudit element (3) 
de vanne est agencee de fagon a r^gler I'ame- 
n£e de carburant gazeux depuis Tinterieur de 
relement (3) de vanne vers ledit orifice (5) au 
moins unique de buse, ladite partie d'extremrte 
etant r£alisee de fagon k presenter deux surfa- 
ces d'&ancheite (10a, 10b) placges sur des 
cotes opposes dudit orifice au moins unique 
(5) dans ia direction de depiacement de la- 
ment (3) de vanne et agencies de manifere k 
cooperer avec des surfaces d'etancheite cor- 
respondantes (11a, 11b) form^es sur le carter 
(2) de vanne. 



2. Un agencement de vanne d'injection selon la 
revendication 1 , caracterise en ce que les sur- 
faces d'etancheite (10a, 11a) de Talimentation 
de rgglage du cylindre du carburant gazeux, 

5 qui sont plus proches de la chambre de com- 

bustion, et les surfaces d'etancheite plus eioi- 
gnees (10b, 11b) emp§chent qu'un jeu (6) en- 
tre Tel^ment (3) de vanne et le carter (2) de 
vanne ne vienne en communication avec la 

10 chambre de combustion du cylindre. 

3. Un agencement de vanne d'injection selon la 
revendication 1 ou la revendication 2, caracte- 
rise en ce que lesdites surfaces d'etancheite 

75 (10a, 10b; 11a, 11b) sont de forme tronconi- 
que. 

4. Un agencement de vanne d'injection selon la 
revendication 3, caracterise en ce que les sur- 

20 faces d'etancheite (10a, 10b) de I'elgment (3) 
de vanne et les surfaces d'etancheite (11a, 
1 1 b) du carter (2) de vanne qui coopfcrent avec 
elles presentent un angle semhconique legere- 
ment different qui provoque I'apparition, aux 

25 surfaces d'etancheite (10a, 11a) situees plus 
pr6s de la chambre de combustion du cylin- 
dre, d'une pression superficielle plus eievee 
que celle qui apparalt aux surfaces d'etanchei- 
te plus distantes (10b, 11b) lorsque la vanne 

30 est fermee. 

5. Un agencement de vanne d'injection selon la 
revendication 4, caracterise en ce que Tangle 
semi-conique des surfaces (10a, 11a) situees 

as plus prfcs de la chambre de combustion est 
supSrieur, d'une valeur comprise entre 1 • et 
2\ k Tangle semhconique des surfaces 
d'etancheite plus distantes (10b, 11b). 

40 6. Un agencement de vanne d'injection selon la 
revendication 4 et la revendication 5, caracteri- 
se en ce que la mati&re dont un premier des 
deux elements (2, 3) est constitue est plus 
souple que la matifcre dont I'autre element est 

45 constitue, grace k quoi ledit premier element 
se deforme k Tinterieur de la plage de defor- 
mation eiastique afin d'assurer que retancheite 
operationnelle des surfaces d'etancheite (10a, 
11a) est assume. 

5C 

7. Un moteur k deux carburants caracterise en ce 
qu'il incorpore un agencement de vanne d'in- 
jection de carburant selon Tune quelconque 
des revendications prgcedentes. 

55 
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